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Introduction:

This study is being conducted for the (i) characterization of the prostate cancer
and dendritic cells (DC) interaction; (ii) defining the role of endothelin axis in the
maturation of DC, (iii) elucidating the role of endothelin axis in the prostate cancer-DC
interaction, and (iv) modification of dendritic cells to be used in the treatment of prostate
cancer. Mouse model will be used. This is the report for the first year of the award.
Experiments are progressing according to the statement of the work so far.

Body of the Report:

First task was to proceed with the characterization of role of endothelin axis in DC.
For this purpose, DC were grown from C57BL/6 mice bone marrow, as was described
earlier .. Briefly, bone marrow cells were first depleted of RBC with lysing buffer for 2-3
min. The single-cell suspensions then was incubated with a cocktail of Abs (aCD4, aCD8a,
and B220) for 1 h at 4°C, followed by incubation with rabbit complement for 30 min at
37°C to deplete cells expressing lymphocyte Ags B220, CD4, and CD8. Cells were then
incubated overnight (37°C, 5% CO,) in six-well plates (Falcon, Franklin Lakes, NJ) at a
concentration of 10° cells/ml in complete medium, consisting of RPMI 1640, 2 mM L-
glutamine, 50 pg/ml gentamicin sulfate, 10 mM HEPES, 10% FBS, 0.1 mM nonessential
amino acids, and 1 mM sodium pyruvate (Life Technologies). The nonadherent cells were
collected by gentle pipetting and resuspended at a concentration of 2.5 x 10° cells/ml in
complete medium supplemented with 1000 U/ml recombinant murine GM-CSF and
recombinant murine IL-4 (R&D system). Cells were cultured in six-well plates (4 ml/well)
for 7 days at 37°C in 5% CO,. Nonadherent DC are collected by gentle pipetting, counted,
characterized as described previously 2 and used for further studies.

For the characterization of the general impact of endothelin receptors, dendritic
cells were stimulated with TNFa for the endothelin production and the expression of
endothelin receptors, since our preliminary data indicated increased expression of
endothelin receptors upon stimulation in mice (unpublished data). We have previously
demonstrated as well increased production of endothelin-1 (ET-1) by human DC, and
increased expression of endothelin receptors >.

For the characterization of ET-1 production, DC were cultured as described above,
and stimulated with TNFa (10ng/ml, added on Day 5)) for 48 hours. After that,
supernatant was collected, and ET-1 was measured using ET-1 ELISA kit as described °.
Stimulated cells produced 1044.2 + 118.6 pg/ml/min cells, while nonstimulated cells
produced 351.9 + 131.9 pg/ml/min cells. The difference was statistically significant
(P=0.008).

In preliminary data, we have reported increased expression of the endothelin
receptors by murine DC upon stimulation using immunohistochemistry. We were not able
to repeat these experiments so far because were not able to obtain endothelin receptor
antibodies from Abbott Labs. Recently, antibodies has been found and ordered from
Alomone Labs, and these confirmatory experiments will be carried out. We will perform
RNA studies as well (gene arrays, and RT-PCR).

Next, changes in phenotype has been evaluated. Murine DC has been stimulated
with TNFa on day 5 for 48 hours. Stimulated DC were treated with endothelin receptor
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inhibitors BQ-123 (Selective ETa receptor inhibitor, American Peptide Company), at a
final concentration of 10°° M, for the last 48 hours, and with BQ-788 (Selective ETg
receptor inhibitor, American Peptide Company), at a final concentration of 10°® M, for the
last 48 hours as well. After that, cells were collected, washed, counted and stained for flow
cytometry. We have evaluated cells for the expression of CD40, CD80, CD86, MHC class
Il antigen, and CD205. Results are presented in figures 1-3 (Appendices). Briefly,
stimulation with TNFa resulted in the increased expression of these costimulatory
molecules (as expected). The blockade of ETa receptor with BQ-123 induced in general
decreased expression of the costimulatory molecules, which was especially significant for
CD40 and CD205 (figures 2-3, difference was statistically significant by chi-square test,
P<0.001). On the other hand, the blockade of ETg receptor with BQ-788 resulted in no
change or increased expression of costimulatory molecules, especially CD40 and CD205
(figures 2-3, difference was statistically significant by chi-square test, P<0.001).

One experiment was carried out in the in vivo model: C57BL/6 mice were given
ETa receptor inhibitor, and after 5 days were given foot pad injection with LPS. Mice were
sacrificed anesthetic overdose, and lymph nodes were recovered. Nontreated mice, and
mice treated with foot injection only served as controls. Collected nodes were crushed.
Crushed tissue was resuspended in 20 ml medium, cells collected and passed through the
cell strainer. After the lysis of red blood cells, the remaining cells were counted, and
labeled with MACS CD11c magnetic beads (Miltenyi Biotech, Auburn, CA). After 15
min of labeling, cell suspension was passed through columns with metallic beads inserted
into magnets. Negative cells (washed through) were discarded, columns removed from
magnets and CD11c+ cells were collected. Obtained cells were characterized for the
expression of costimulatory molecules. Results of this preliminary experiment are
presented in figure 4. As it can be seen, LPS induced increased expression of
costimulatory molecules, while pretreatment with ETa receptor inhibitor abolished the
effect. Furter experiments are needed to confirm or clarify these results.

One gene array experiment was performed, to assess the influence of prostate
cancer cells on DC. Briefly, 7-day-old cultured DC wetre harvested and co-incubated with
the murine prostate cancer cell line RM-1 in six-well plates. DC and tumor cells were
separated using membrane inserts with 0.4-um pore size, which exclude direct cell-to-cell
contact, but allow free exchange of soluble factors. Specifically, 5 x 10° DC will be placed
in six-well platesin 3 ml of medium. One million prostate cancer cells resuspended in 2 ml
of medium were placed into the inserts on the top of each well. As controls, DC were
coincubated with murine splenocytes. DC were harvested 48 h later, washed, RNA was
extracted using RNA extraction minikit, and used for gene arrays. We used mouse 22K
Oligo Arrays (Center for Applied Genomics) which is composed of fifteen-thousand 70
mer oligonuclotides corresponding to specific mouse transcripts. The oligonucletides were
spotted onto poly-lysine-coated glass microscope slides by using a Gene Machines
Omnigrid 100 arrayer (Genomic Solutions, Ann Arbor, Mich.) and SMP3 pins (Telechem,
Sunnyvale, Calif.).. RNA labeling and hybridization was performed using the 3DNA Array
detection Array 350 Kit (Genisphere Inc.) according to the manufacturer’s instructions.
We used “comparison design” for this experiment, were RNA’s were compared to each
other directly, without standard (results can be only preliminary). Raw labeled image is
presented in figure 5. Preliminary analyze of data demonstrated so far decreased
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expression of receptors for IL-12 and interferon gamma in DC incubated with RM-1 cells.
More experiments with “reference settings” are scheduled.

Key research Accomplishments:
e Production of ET-1 by murine DC has been documented first time

e The presence of endothelin receptors on murine DC has been shown for the first
time

e The influence of endothelin receptor inhibitors on DC phenotype was demonstrated.
Other functional experiments (MLR) are on the way, but it seems that ETa
receptors are involved in the activation of DC, driving them towards TH1 response.

e |t seems that ETg receptor stimulation might drive DC toward tolerance, with
decreased expression of co-stimulatory molecules. Further studies are needed to
clarify the exact role these receptors in DC biology. Functional studies are under
way.

Conclusion:

So far experiments have demonstrated the presence of the endothelin receptors on murine
DC, which is a novel finding. In addition, the production of ET-1 by murine DC has
been demonstrated as well. Experiments suggested the possible role of endothelin
receptor inhibitors in the function of DC, which can be useful in the treatment of different
diseases, ranging from cancer to transplantation. More in vitro and in vivo experiments
are under way to clarify this role.
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Appendices:

Figure 1.

Phenotyping of murine dendritic cells (DC) stimulated with TNFo and treated either with ET receptor
inhibitor (BQ-123) or ETg receptor inhibitor (BQ-788). Blockade of ETA receptors resulted in the
decrease of the costimulatory molecule expression, while ETB receptor blockade was accompanied by mild
increase in the expression of costimulatory molecules.
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Figure 2.

Expression of CD40 molecules on murine dendritic
cells after different treatment (double stained cells —
CD11c and CD205).

A. Murine DC stimulated by TNFa.

B. Murine DC stimulated by TNFo and ETA
receptor antagonist BQ-123.

C. Murine DC stimulated by TNFa and ETB
receptor BQ-788.
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Figure 3.

Expression of CD205 molecules on murine
dendritic cells after different treatment (double
stained cells - CD11c and CD205).

A. Murine DC stimulated by TNFa.

B. Murine DC stimulated by TNFo and ETA
receptor antagonist BQ-123.

C. Murine DC stimulated by TNFa and ETB
receptor BQ-788.
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Figure 4.

Phenotyping of dendritic cells (CD11c positive) isolated from lymph nodes of the mice (untreated —
control, treated with LPS injection, and treated with LPS injection after the pretreatment with ET receptor
inhibitor). LPS induced increased mobilization of CD11c cells, as was expected. Pretreatment with ETa
inhibitor resulted in decreased mobilization of CD11c positive cells in the lymph nodes.
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Figure 5.

Spot arrays comparing gene expression
in dendritic cells incubated with
splenocytes to dendritic cells incubated
with murine prostate cancer cells (RM1).
Preliminary experiments.
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